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GGGGAAACCCAGCACGAGTGATGTCGT dcTACCCGCRTh: ^ M.tube 



GGGGGAACCCAGCACGAGTGATGTCGTGfflTACCCG 

GGGGGT^CCCAGCACGAGTGATGTCGTGjllTACCCG 
GGGGjGlAACCCr* 

GGGGAAACCC 



GCACGAGTGATGTCGTGTdACCCfov^ M.phlei 
|CACGAGT0A|GTCGTGljTACCCG|l^ M leprae 
GGGGAAACCCAGCACGAGTyATGTCGTGTTACCCG|l^TCT M gastri 



irculosis 



.TCT M. avium 
-TCT M.paratuberc 



GGGGAAACCCAGCACGAGTGATGTCGTGITACCCGCATCT M kansasii 
2588 GGGGAAACCCgGCACGAGTGATGTCGTGfl^CCgGi^T H.'smegmatis 



220 230 240 

^^'^2 CATCTCAGTACCCGTAGGTl^GAAAACAATTGTGATTCC M tuberculosis 
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CATCTCAGTACCCGTAGGAG 
C AT CT C AG T AC C C G T AG G A G 
CATCTCAGTACCCGTAG@AG 
CATCTCAGTACCCGTAGGAG 



catctcagtacccgtaggag 
catctcagtQcccgtagg ~ 



— — >^*^'w J„ \. 

\g;wu\caattgtgattcc M. avium 
^GAAAACAATTGTGATTCC M.paratuberc . 
\GAAAACAATTGTGATTCC M.phlei 
^GAAAACAATTGTGATTCC M. leprae 



CATCTCAGTACCCGTAGGAGnkGAAAAC7U=^GTGATTCC 



M . g ast ri 



.GAAAACAAP^GTGATTCC M.lcansasii 
GAGAAAACAA^GTGATTCC M.smegmatis 
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^TGTGGG^^ti^'ATGTCTCAG^^^^ . ^ ^ ^ ^ ^ . 
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617 TGTGGGAte'TGATATGTCTCAGCfflCTACCfflGGCTGAGi 

617 TGTGGGA|rTjGATATGTCTCAGc|TCTACc{dGGCTGAG 

70 3 TGTGGGgcCT^TgTGTCnCAHc G^^ 

62 9 TGTGGGA{rTjG]G|TATGTCTCAycflfc^ 

4 04 TGTGGGATCGAT7\0GTCTCAGC I CTACCCGGCTGAG 

3 4 7 TGTGGGATcjGATAfcGTCTCAGC TCTACCCGGCTGAG 

2 7 8 5 TGTGGGA^C^ATgrgTCgc^clljcTACCgGGCTGB^^ 



GG M. avium 
-GG M.paratuberc 
'C^G M.phlei 
GG M. leprae 
GG M. gastri 
-GG M. kansasii 
M- smegmatis 
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1327 3\GTCAGAAJ\GTGTCGTGGTTAGCGGAAGTGGCCTGGGAT M. tube rculo sis 

656 HagtcagaaagtgtcgtggttagcggaagtggcctgggaH M, avium 

TAGTCAGAAAG TGTC GTGGTTAGCGGAAGTGGCCTGGGAC M. paratuberc . 

TAGTgAgjAAAGlCAGTlGTGGTTAG^GAAGTGGCCTGGGAT M. phle i 

TjAGTCAGAAAGTGyCGTGGTTAGCGGAA§TGGCCTGGGAT M. leprae 

CAGTCAGAAAGTGTCGTGGTTA0CGGAAGTGGCCTGGGAT M. gast ri 

CAGTCAGAAAGTGTCGTGGTTAyCGGAAGTGGCCTGGGAT M. leans as ii 

CAGTgAGAAA@TGT@GTGGTTAGCGGALA§TGGC@TGGGAT M. smegmatis 
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\TCAATTCCCGAGTAGCAGCGGGCC M. tuberculosis 



14 06 CGGCACCTGCCT 

735 CGGCACCTGCCT^TATCAAjCAjcCCGAGTAGCAGCGGGCC M. avium 
735 
820 
747 
522 
465 



CG GCA CCTGCCT[rA |TATC7U\| cA|ccCGAGTAGCAGCGGGCC M. paratuberc , 
l|G )CTG| CCnGC [fGTCACAGG — [ tCCCGAGTAGCAGCGGGCC M. phlei 

3ggcacctgcct|i|gtatcaattcccgagtagcagcgggcc M. leprae 

CGGCACCTGCCTTGTATCAATTCCCGAGTAGCAGCGGGCC M. gast ri 

cggcacctgccttgtatcaattcccgagtagcagcgggcc M- kansasii 

2902 CGSjcpjCTGfTjCTfljG jATGGTGl TTCCCGAGTAGCAGCGGGCC M.S-egmatis 
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1446 CGTGGAATC lCGCTGTG;^ATCCt^ ccGGGac:cACcr:r.r:;T&An M. tuberculosis 

7 75 CGTGGAATCfrGCTGTGAATCfflGCCGGGACCACCCGGTAAG M. avium 

7 7 5 CGTGGAATC T GCTGTGAATC IGCCGGGACCACCCGGTAAG M.paratuberc, 

857 CGTGGAATCTGCTGTGAATCTGCCGGGACCACCCGGTAAG M. phlei 

787 CGTGGAATCTGCTGTGAATCTGCCGGGACCACCCGGTAAG M. leprae 

562 CGTGGAATCTGCTGTGAATCTGCCGGGACCACCCGGTAAG M. gast ri 

505 CGTGGAATCTGCTGTG?J\TCTGCCGGGACCACCCGGTAAG M. Icansasii 

2942 CGTGGAATCyGCTGTGAATCgGCCGGGACCACCCGGTAAG M. smegmatis 
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gtacctgaaaccgtgtgcctacaatccgtcagagcc trcct m. 
gtacctgaaaccgtgtgcctacaatccgtcagagcctcct m . 
gtacctgaaaccgtgtgcctac^atccgtcagagcctcct m . 
gtacctgaaaccgtgtgcctacaatccgtca^gcc ^c t m . 
gtacctgaaaccgtgtgcctacaatccgtcagagcctcSt M . 
gtacctgaaaccgtgtgcctacaatccgtcagagcc0ctt m . 

GTACCTGAAACCGTCTGCCTACAATCCGTCAGAGCCCTIT M . 
GTACCTGAAACCGTGgGCgTACAATCCGTCAGAGCdcrj^ M . 
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phlei 
leprae 
gast ri 
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TTTCCTCTCCGGAGGAGGGTp GTGATGGCGTGCCTTTTr.A M. 

TGCCTTTTGA M, 

GmGlGlGGTGATGGCGTGCCTTTTGA M, 

.GTGGGGTGATGGCGTGCCTTTTGA M. 

GTG3GGTGATGGCGTGC@TTTTGA M. 

GfllGbGGTGATGGCGTGCCTTTTGA M. 

GGTGATGGCGTGCCTTTTGA M. 

3GCGTGCCTTTTGA M. 



GTGGGGTGATGC 



tuberculo si s 
avium 

paratuberc . 
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leprae 
gast ri 
kans as i i 
2-Legmat 1 s 
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1646 agt^atgagcctgcgagtcagggact ltgtcgctf vggttaac 
4 agaatgagcctgcgagtcagggacatgtcgcaaggttaac 
9 5 9 agaj\tgagcctgcgagtcagggacaSgtcgc9aggttaac 
2 3 agaatgagcctgcgagtcagggacacgtcgcpaggttaac 

9 5 9 AGAATGAGCCTGCGAGTCAGGGACAjgGTCGcjG AGGTTAAC 

10 4 6 AGAATGAGCCTGCGAGTCAGGGACATGTCGCiG AGGTT?\AC 
972 AGAATGAGCCTGCGAGTCAGGGACATGTCGcIg AGGTTAAC 
7 4 7 AGAATGAGCCTGCGAGTCAGGGACATGTCGCp AGGTTAAC 
69 0 AG AATGAGCCTGCGAGTCAGGGACATGTCGCp AGGTTAAC 
313 2 AGAATGAGCCTGCGAGTCAGGGACATGTCGCb AGGTTAAC 



M.tuberculosis 
M. bovis 
M . avium 

M. intracellul at 

M . paratuberc . 

M . phlei 

M . leprae 

M.gastri 

M. kansasii 

M . smegmat is 
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1726 C |GACCCACACGCGCATACGCGCGTGTGAA{ rAGTGGCGTGT M-tUberculo 
8 4 CGACCCACACGCGCATACGCGCGTGTGAATAGTGGCGTGT M bo vis 
1039 CG 



SIS 



103 CG 
1039 CG 



82 7 CGlTAT 
770 CGPAT- 
3212 CGTAT 



1126 CGTAOjcjCAAqCTGTTGGd^ 
10 52 CgItAT — [cACG|ljGTGAG|cGljG[rGT 
CACGCGg&iLGCGTGTGT 
CSCGCGCGAGCG tIgHgT 



C A T C C C C I|T[r G|Gf3|GfljG T 
CATCCCCTTrGG3GTGT 
CATCCCTTTrGGGGTGT 



c |cACACJ^| A|G; HGTGTGTG| GTG[r M.smegniati 



AGTGGCGTGT M. avium 
AGTGGCGTGT M. int racellul at 
AGTGGCGTGT M . paratube rc . 
AGTGGCGTGT M.phlei 
AGTGGCGTGT M. leprae 
AGTGGCGTGT M.gastri 
AGTGGCGTGT M.kansasii 



970 980 990 1000 

1^26 ATTTAGGTGCAGCGTTGCGTGGTTCACC^GGAGGTAGAG 
1228 ATTTAGGTGCAGCGTTGCGTGGTTCACCHCGGAGGTAGAG 
ATTTAGGTGCAGCGTTGCGTGGTTCACCpCGGAGGTAGAG 
ATTTAGGTGCAGCGT@GC@TGgTTC^TATCGGAGGTAGAG 
ATTTAGGTGCAGCGTTGCGTGGTTCACChCGGAGGTAGAG 

atttaggtgcagcgttgcgtgSttcaccacggaggtagag 
atttaggtgcagcgttgcgtgtttcaccpcggaggtagag 

ATTTAGGTGCAGCGT@GC§TG|l]TTCgTGgCGGAGGTAGAG 
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1322 
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1019 
9 62 
3408 



M. tuberculosis 
M. avium 
M. paratuberc . 
M. phlei 
M. leprae 
M. gast ri 
M. kansasii 
M . smegmat is 



1050 1060 1070 1080 

2005 CAGCCAAACTCCGAATGCCG-TGGTG HtA--AA| ^CGTGGCA M. tuberculosi; 
1307 CAGCCAAACTCCG7\ATGCCG-TGGTG-TaHaagCGTGGCA M. avium 
1307 CAGCCAAACTCCGAATGCCG-T GGTG -TAPAAGCGTGGCA M. paratuberc, 
14 01 CAGCCAAACTCCGAATGCCG@T^G^~TpAAAGgGTGGCA M.phlei 
1323 CAGCCAAACTCCGAATGCCG-TGGTg-TAhAAGCGTGGCA M. leprae 
1098 CAGCCAAACTCCGAATGCCG-TGGTG-TAXAplGCGTGGCA M.gastri 
10 41 CAGCCAAACTCCGAATGCCG-TGGTG-TAmjGCGTGGCA M.kansasii 
3486 CAGCCAAACTCCGAATGCCG|T^|Gg§Ag^GgG@GG^ M. smegmat is 
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1130 1140 1150 1160 

2092 ACAGCCCAGATCGCCGGCTAAGGCCCciciiAGCGTGTGCTA M . t ube rc ul o s i s 

13 85 ACAGCCCAGATCGCCGGCTAAGGCCCCjlteAGCGTGTGCTA M. avium 
1385 ACAGCCCAGATCGCCGGCTAAGGCCCCIAAGCGTGTGCTA M.paratuberc 

14 79 ACAGCCCAGATCGCCGGCTAAGGCCCCTAAGCGTGTGCTA M.phlei 
1401 ACAGCCCAGATCGCCGGCTAAGGCCCCTAAGCGTGTGCTA M. leprae 
1175 ACAGCCCAGATCGCCGGCTAAGGCCCCAAAGCGTGTGCTA M.gastri 
1118 ACAGCCCAGATCGCCGGCTAAGGCCCCAAAGCGTGTGCTA M.Jcansasii 
3566 ACAGCCCAGATCGCCGG|TAAGGCCCc[ljAAGCGTgTGgTA M.smegmatis 
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1300 
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2241 CTCAAGCACACCGCCGj\AGCCGCGGCACA'] fcCACCT 



15 4 4 CTCAAG CACACCGCCGAAGCCGCGGCACAT T CA T CTT ~ Tp^ 

15 4 4 CTCAAGCACACCGCCGAAGCCGCGGCACAt|tCATCTT-T A 

16 3 8 CTCiQAGCACACCGCCGAAGCCGCGGCAF^TCA|g|cgTTT3 

15 60 ctcaagcacaccgccgaagccgcggcacatHcaccttIcIt^ 
13 34 ctcaagcacaccgccgaagccgcgEcaI 
12 7 7 ctcaagcacaccgccgaagccgcg 

3 72 6 @TCAAGCACACCGCCGAAGCCGCGg1 



ACCGC-- 

— [accgc-- 

-G|cCA§Cg|T[ljT|g 



M . avium 
M.paratuberc . 
M. phlei 
M , leprae 
M . g ast r 1 
M . Icansas ii 
M . smegmatis 



1330 1340 1350 1360 

2280 -GGTGGGTGi rGGGTAGP;nf:;AGr:r:;TnrrTnnTTr7ir:;r-r^n7^r^ M. tuberculosis 



1583 
1583 
1676 
1600 
1367 
1310 
3764 



CGGTGGATGTGGGTAGGGGAGCGTCCCpCATTCAGCGAAG M. avium 
CGGTGGyTGTGGGTAGGGGAGCGTCCc|cCATTCAGCGAAG M . paratube rc . 
TGG^GGTGTGGGTAGGGGAGCGTCC^CAT@c|GgGAAG M, phlei 
3GGTGGpjTGTGGGTAGGGGAGCGT@CCTCATTCAGCGAAG M. leprae 



AGGT- 
AGGT 



TT- 



TGGGTAGGGGAGCGTCCCTCATTCAGCGAAG M , g ast r i 
TGGGTAGGGGAGCGTCCCTCATTCAGCGAAG M. kansasii 
TGGGTAGGGGAGCGTCC ffG^ T|^c|^GgGAAG M. smegmatis 
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1370 1380 1390 1400 

2319 [^i2£^GGGTGACCGGTGGTGGAGGGTGGGGGAGTGAGAAT M. 

1623 cff^CCGGGTGACCGGTGGTGGAGGGTGGGGGAGTGAGPJlT M. 

162 3 cb-CCGC-GTGAHcGGTGGTGGAGGGTGGGGGAGTGAGAAT M. 

1716 Ca3CCGgGTGA[ljcGGTGGTGGAGGGTG@GGGAGTGAGJU^T M. 

164 0 CCTCCGGGT@ACCGGTGGTGGAGGGTGGGGgAGTGAGJUlT M. 

1402 CqGCCGGGTGACCGGTGGTGGAGGSlTGGGGGAGTGAGPAT M. 

134 5 OTGCCGGGTGACCGGTGGTGGAGGyXGGGGGAGTGAGAAT M. 

3 796 CcjG|cCG@GT^C^GTGGTGGAGGGTG@GGGAGTGAGAAT M. 



2359 
1662 
1662 
1756 
1680 
1442 
1385 
3836 



1410 1420 1430 1440 

tgagtagcgj^si^aggcaagtgagaaccttgccc m. 
tgagtagcgaSaaggcaagtgagaaccttgccc M. 
tgagtagcgataaggcaagtgagaaccttgccc m. 
tgagtagcgataaggcaagtgagaaccttgccc m . 
tgagtagcgat aaggcaagtgagmccttgccc m . 
tgagtagcgat aaggcaagtgagaaccttgccc m . 
tgagtagcgataaggcaagtgagaaccttgccc m . 
tgagtagcga[rt]aggcaagtgagaacctt§ccc m. 
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GCAGGCA' 
GCAGGCA 
GCAGGCA 
GCAGGCA' 
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tuberculosis 
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kansasii 

smegmatis 
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phlei 
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gastri 
kans as i i 
smegmat i s 



1570 



15 80 



1590 



1600 



CtjCCCGTGACDAATCA-GCGGTACTAACCACCCAAAACCG 



2519 

1821 CGfl1CCfc|TGA|l|GAATCA-GCGGTACTAACCACCCAAAACCG 

1821 CGpCCCTGATGAATCA-GCGGTACTAACCACCCAAAACCG 

1915 CGgjcc|qTGATGAATC [rCATTCl TgcTAACCACCCAAAACCg 

18 4 0 CGCCCGTGATGAATCA- GCGGTACTgACCACCCAAAACCG 

1602 CGCCCGTGATGAATCA-GCGGTACTAACCACCCAAAACCG 

154 5 CGCCCGTGATGAATCA-GCGGTACTAACCACCCAAAACCG 

3996 CG@CC@TGa[i|gAATCA-GCGGTACTAACCA@CCAAAACC@ M. smegmatis 



tuberculosis 
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paratube rc . 
phlei 
leprae 
gastri 
kansas ii 
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1610 1620 1630 1640 

2558 GAT-CGATCAC-TCCCCTTCGGGGG HTGTGGRGTTC-Th r; M . tube rculos i s 



18 60 gat-cgaSca|i|-tccccttcggggg|c' 

18 60 GAT-CG7v|gCAI-TCCCCTTCGGGGG|c 

19 55 g|g^-cgatcP-a|tccF^ttcgggg| 



1879 GAT-CG7\gCA{rA|TCCCCTTCGGGGG 
1641 GAT-CGATCAC-TCCCCTTCGGGGG A-GTGGAgI 

15 8 4 gat-cgatcac-tccccttcgggggc-gtggag|[ 



GG M. avium 
GG M-paratuberc . 
T|rG-GG M.phlei 
T[lfyGG M. leprae 
TC-TGG M.gastri 
TC-TGG M.lcansasii 



4035 [RCCGTj GAHcacMcfl^TTCGGGGF^ M.smegmatis 



1650 



1660 



1670 



1680 



2594 
1896 
1896 
1986 
1917 
1677 
1620 
4071 



TGGG M. avium 

TGGG M. paratuberc . 



GGCTGCGTGGGAACTTCGCTGGTAGTAGTCAAGc iGAAb GG M . t ube rculo 5 i s 
GGCTGCGTGGGA0CTTCGCTGGTAGTAGTCAAGCr 
GGCTGCGTGGGACC TTC GCTGGTAGTAGTCAAGC| , 

GGCTGCGTGGGAgC^G^GraGGTAGTAGTCAAGCGAjljGGG M . phle i 

GGCTGCGTGG GAA CTTCGjlfrGGTAGTAGTCAAGCGATGGG M. leprae 

GGCTGCGTGG^GCjCTTCGCTGGTAGTAGTCAAGCGATGGG M.gastri 

ggctgcgtgg[agccttcgctggtagtagtcaagcgatggg m. Jeans as ii 

GGCTGC@TGGGA^CTTCGgTGGTAGTAGTCAAGCGA[ljGGG M, smegmati s 



M . tube rculos is 



1690 1700 1710 1720 

2634 - G T G AC G C AG G AAG G T AG C C G TAG CAGTCAGTGG T A;0\- 

1936 -gtgacgcaggaaggSagccgtaccagtcagtggtaj^^t^ M. avium 

1936 -GTGACGCAGGAAGGyAGCCGTACCAGTCAGTGGTAATA- M , par atube rc . 

2 02 5 - gtgacgcaggaaggtagccgtaccagtcagtggtaat a- 
19 5 7 -gtgacgcaggaaggtagccgtaccagtcagtggtaata- 
1717 -gtgacgcaggaaggBagccgtaccagtcagtggtaata- 

1660 -GTGACGCAGGAAGGgAGCCGTACCAGTCAGTGGTAATA- M.lcansasii 
4111 -GTGACGCAGGAAGGTAGCCGTACClGTCAGTGGTAAjTjA- M.smegmatis 



M. 
M. 



phlei 
leprae 



M . Q ast ri 



Figure 1G 
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2672 
1974 
1974 
2063 



1730 1740 1750 1760 

CTGGGGCAAGCqggTflggg^GAGCGATAGGCAAATCCGT M. tube rculo si s 



-ctggggcaagcc0gtag 
-ctggggctuvgcccIgtag 



AGAGCGATAGGCAAATCCGT M. avium 

n -^---^--□--'-L_^G^GCGATAGGCAAATCCGT M.paratuberc 

C0GGGG[l}AA@CC I GTAGGGgGAGgGATAGGCAAATCCGT M . ph le i 

1995 -CTGG§GCAAGCCCGTAGGGAGAGCGATAGGCAAATCCGT M, leprae 

CTGGGGCAAGCCAGTAGGGAGAGCGATAGGCTUUITCCGT M. gastri 
CTGGGGCAAGCC^^GTAGGGAGAGCGATAGGCAAATCCGT kansasii 

4149 -cgGGgGgAAGCc[ljGTAGGGAGfrCAlGATAGG@AAATCCGT M. smegmatis 



1970 1980 1990 2000 

2^08 AGGGG(3a^gC7ftftT^Tt:^GTGAACACCCTTGCGGTGGGAGC M. tube rculo s i s 



22 0 8 AGGGGGSccGGAATA 



22 0 8 AGGGGG 



CCGGAATA 



3cgtgaacacccttgcggtgggagc M, avium 
pGTGAACACCCTTGCGGTGGGAGC M.paratuberc . 

, , JCGTGJ\^G|c@CTTGCGGgGGgAGC M.phlei 

2231 AGGGGGgCCGGAATATCGTGAACACCCTTGCGGTGGGAGC M. leprae 
^^^^ M. gastri 



2298. AGGGGGACC [3ACG| TA 



193 4 agggggaccggaat; 



CGTGAACACCCTTGCGGTGGGAGC M.kansasii 



4385 AGGGGGACC^AgAT^CGTGgA^CCgTT^CGG^^^ M^smegmati 



3345 

284 

2645 

393 

2645 

2737 

2668 

1910 

2372 

4822 



2 410 2420 2430 2440 

AQCTCGAC GCCAGTTGGGGCfe GAGTCGTTGTTr.AAATarn M . t Ube rc ul O s i S 
ACCTCGACGCCAGTTGGGGCGGAGTCGTTGTTGAAATACC M . bovi s 
^p^GACGCCAGTTfflGfflGfflGGAGTCGTTGTTGAAATACC M. avium 
A^AC^^GACGCCAGTTHGfrATiGGAGTCGTTGTTGAAATACC M . i nt r ac e 1 1 U 1 a re 



ACgrc0ACGCCAGTTGGGGfflGGAGTCGTTGTTGAAATACC M, kransasii 
gc[rCA^CGCCAGT^GGG[l]GGAGTCGTTGTTGAAATACC M . smegmat i s 
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2450 



2 4 60 



2470 



2480 



3385 ACTCTGATCGTATTGC ^GCATCTAACCTCGAACCCTGAATC M tuberculosis 
32 4 ACTCTGATCGTATTGGGCATCTAACCTCGAACCCTGAATC M bovis 

268 5 actctgatcgtattggHcaHctaacStcgaaccctF^tc M avium 

433 ACTCTGATCGTATTGGRCACCTAACGTCGAACCCT-TATC M.intracellulare 
2685 ACTCTGATCGTATTGGyCAyCTAACyrcGAACCCTt-TATC M.paratuberc 

27 77 ACTnTr;ziTr'aTn ^^rznn.r-^rnr^rn7\7^ rx^rrt^r^t^t^ ^^C^ TgIj ATC M phlei 

^It^tIatc M. leprae 
M.gast ri 



2 7 7 7 ACTCTGATCGTATTGGGCgTCTAACCTCG|ACC 

2 7 0 8 ACTCTGATgGTATTG^CATCTJVACCTCGAACC 
1910 

2412 ACTCTGATCGTATTGGgc, 

4 8 62 ACTCTGATCGTATTGGGCl 



n . y as L L i 
jCTAAcgrCGAACCCTGAATC M.kansasii 
'CTAACCTCgIaccIt^TC M.smegmatis 



3425 

364 

2724 

472 

2724 

2817 

2748 

1910 

2452 

4902 



2 4 90 2 500 2510 2520 

GGGTTTAGDGACAGTGCCTGGCGfinTAftjTTTT^nprrr^rri.^^A M . t ube CCUlo S is 
GGGTTTAGGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. bovis 
GGGTT0A0GGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. avium 
GGGTTCACGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M.intracellulare 
GGGTTCAj^GGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M . parat ube re 
3GGTT|gAGGGACAGTGCCTGG@GGGTAGTTTAACTGGGGC M. phlei 
gGGTTTAGGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. leprae 
am - M.gastri 

GGGTTbAyGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M.kansasli 
gGGTTyAGGGACAGTGCCTGGgGGGTAGTTTAACTGGGGC M.smegmatis 



2930 2940 2950 2960 

^^^^ AGTACGAGAGGACCGGGACGGACGAACCTCT bGTG^ CCA M. tube rculo s i s 
3163 AGTACGAGAGGACCGGGACGGACGAACCTCTGGTMD.CCA M. avium 
3163 AGTACGAGAGGACCGGGACGGACGAACCTCTGGTkTACCA M.paratuberc. 
32 5 6 AGTACGAGAGGACCGGGACGGACGAACCTCTGGTkTACCA M. phlei 
3187 AGTACGAGAGGACCGGGACGGACGAACCTCTGGT^T^CCA M. leprae 
■^^^^ M.gastri 
2891 AGTACGAGAGGACCGGGACGGACGAACCTCT@GTGCACCA M.kansasii 
5342 AGTACGAGAGGACCGGGACGGACGJ\ACCTCTGGT^^CCA M.smegmatis 



Figure 11 
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2970 



2980 



2990 



3O0O 



^^^^ GTTGTJcCSSPCAGGGGCACCGCTGGATAGCCACGTTCGdr M tuberculosis 

32 0 3 gttgtcccHccaggggcac|g|gctggatagccacgttcggN 

32 0 3 GTTGTCCcWcCAGGGGCACyGCTGGATAGCCACGTTCGGA 

329 6 GTTGTCCCWCCAGGGGCACCGCTGGATAGCCACGTTCGGA 

322 7 GTTGTcgcyCCAGGGGCACCGCTGGATAGCCACGTTCGGA 
1910 



M. avium 
M.paratuberc. 
M. phlei 
M. leprae 
M Q a s t r i 

2931 GTTGTCCcHcCAGGGGCACCGCTGGATAGC|acGTTCGG0 M'kan 
5382 GTTGTCCCycCAGGGGCAC|GCTGGATAGCCACGTTCGGA M 



isasn 
smegmatis 



3010 



3020 



3030 



3040 



^^^-^ CA^ATAACCGCTGAAAGCATCTAAGCGGGAAACCTTCTC M tuberculosis 
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1323 CAGCCA;.J.CTCCGAATGCCG-TSifr-?SS^GiGTCGc? m'? 
1098 CAGCCAAACTCCGAATGCCG-TGgS-JSp?^?----^ M. leprae 
1041 CAGCCAAACTCCGAATGCCG-TGGTG-TATn 



GCGTGGCA M.gastri 
---- -"---^"^^i^.^u>m.TljUUG-TGGTG-TAlllAKGrrTrn-ri m • 
3«6 C«SO™CTCC.«T.CCciTEl.|iiggg=g ".'J^.^-^JL 



1170 



1180 



1425 
1425 



1190 



1200 



^IZ^ AGTGG^jAAAGGATGTG0AGTCGC 
1519 AGTGGAAAAGGATGTGCAGTCGCl 

14 41 agtggaaaaggatgtgcJagtcgc 
1215 agtggIgIaaaggatgtg 



M. avium 



M.paratuberc . 
-GACAACCAGGAGG M. tuberculosis 
GA^GACAACCAGGAGG M.phlei 
-GACAACCAGGAGG M. leprae 



iTsp ^'^''''^^^^^^^^^^^^^^'GACAACCAGGAGG M aastri 

3606 AGTGGAAAAGGATGTgKgTCGCAGA@GA§AACCAGgSgG Mismeg^^tL 



Figure 4E 
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1520 CTCACTGGTCAAGTGMTGTGCGCyGATA^TOjAGSGGr m"? 

1294 CTCACTGGTCAAGTGATTSTGCGCCGATwSAGCGGrr m """^^ 

1237 CTCACTGGTCAAGTGATT,3TGCGCcS?SJS?jG?Ssr m'T^'"- • 

36S6 @TCACTGGTCAAGTGAt4gcGCCGA?1?gSg^^^^^^^^ M.-s::?::^^ 



l^.^O 1300 1310 1320 

lll^t '^TCAAGCAcAcCGCCGAAGCCGCGGCACAT iTCATCTI^ M 
P. 4? ^J^^^^^C^CCGCCGAAGCCGCGGCACA?E^igir~- ^ 
2241 CTCAAGCACACCGCCGAAGCCr,cr,r,rz.r^z.rpR^.n^„'ra'A " 



224 
163 



avium 

, -pararuberc. 
'-■^^'^«^"'-rt'-'^GCCGAAGCCGCGGCAf--AlTCA3cHTT'r-' m " "''^ ^ 

1560 ctcaagcacaccgccgaagccgcggcaSJ?cacc??-?a M"?^ir 

1334 CTCAAGCACACCGCCGAAGCCGCgHcaP^^SHc^ M aaS"i 



1277 CTCTJ^GCACACCGCCGAAGCCGCGkcA Adcbd 

3 72 6 aTCAAGCACACCGCCGAAGCCGCGG@Al^^ 



M. kansasi i 
M. smegmat is 



1330 



1340 



1350 



1360 



litl ^^glgg^GTGGGTAGGGGW^^CC ^ATTCAGCGAAG M avium 
158 3 CGGTGGATGTGGGTAGGGGAGCGTCCCCCATTCArrnWnr "^'^^^'^'^ ^ 
2280 RGGTGG|G|TGTGGGTAGr,nr,:.p,^n-;^^^R~S^?^?^° M.paratube 



2280 
1676 
1600 
1367 
1310 
3764 



GGTGGt 
TlGG^Gt 



TGTGGGTAGGGGAGCGTCCcfflCATTCAGCGAAG M .' t ube rcll ^ o s i s 



RGGT TGGGTAGGGGAGCRTrrrWr-nrp-pr.7v^^^^^^ .. ^. 

RGGT 



TT- 



'------■^■"•J'-'Jl[iJ^^<^ilwM■^TUAGCGAAG 

TGGGTAGGGGAGCGTCCCTCATTCAGCGAAG M gastri 
TGGGTAGGGGAGCGTCcdibATTCAGCGAAG M. kansasii 
TGGGTAGGGGAGCGTCCfgATgclGgGAAG M . sme gmat i s 



Figure 4F 
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1370 



1380 



1390 



1400 



GTGAGAAT M. avium 



1623 |Sl^GGGTGACCGGTGGTGGM^S?S^i^^.,.^^^^^ 

lilt cfe»^^^^^^ M-pS:r"^- 



1530 



1540 



1550 



, -^--^w 1560 

1781 CGRTGtiAUflaCGGGTTGATA TTCCCGTACCCGTGTlflTrrA 'M 

1781 cgatggacaacgggttgatattcccgtaccSgSS- M K 

2479 CGATGGACAACGGGTTGATATTCCCGTACCCPTrTra^^no M.paratuberc 
187 5 CGATGGACAACGGGTTGATAtoSSScg?gS?^^^ Mnhf""""' 
1800 CGATGGACAACGGGTTGATATTCCCGTAcSGS?i?Gl 



OSl 



1580 1590 1600 

1545 C:GgcC3TGATGAATCA-GCGGTACTAACCACCrnBn7irrr ^ ■ • 



Figure 4G 
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^^20 1630 1640 

2558 GAT-CGflfflcAS-TCCCCTTCGGGGGFliGTGSSR^S ffl^^ ^f^" Pa^atube rc 



? o r ^ '^A?" CGfl5jcp& TCCCCTTCGGGGGh TlSTGGlAlGfflTia- 
19 55 G^-^GflycE^TCcBTTCGGGGE^TGl^GIST^ 



1641 GAT-CGfl|l|CAE 
1584 GRT-C GaMcAC 



---- o(£^j ^^^^^i-li-flTCC^TTCGGGGt — GTGRCG 

18 79 GAT-CGACCA^TCCCCTTCGGGGGCTfllTGGRlG 
1641 GAT-CGATCflla-^Trnrr"rTr-r^r5r-/-,-.i;r"^„„„-;_ 



TCCCCTTCGGGGG[^ ^^^^fy^ 
TCCCCTTCGGGGGC-GTGGAG 



GG M. tuberculosis 
GG M.phlei 



SjTT-CGG M. leprae 
0GG M.gastri 
:IGG M.kansasii 



^^^^^^^^^^^^S^E^^pGGTAGTAGTCAAGCSATGGG M phlei 
1^77 ^^^r^'^^^^^^^'^^^H^'^^^'^T^^^C^GC^ATGGG M leprae 
I^Jn ^^^^^''^^^W^TTCGCTGGTAGTAGTCAAGcbATGGG Mgastri 
1620 GGCTGCGTGGycCTTCGCTGGTAGTAGTCAAGC-ATrrr ■ ■ 

4071 GGCTGcSTGGlcCTTCGaTGGTAGT^G^cJSGcte M.-sL^J^^JL 



1690 



1700 



1710 



1936 
1936 
2634 
2025 
1957 
1717 
1660 
4111 



1720 



-GTGACGCAGGAAGGCAGCCGTACCAGTCAGTGGTAATA- M avium 
-GTGACGCAGGAAGGCAGCCGTACCAGTCAGTGGTAATt M plJatuberc 

-gtgacgcaggaaggHagccgtaccagtcagtggtaaHa m'^ k . 
-gtgacgcaggaaggLgccgt^^^^^ 

-GTGACGCAGGAAGGlljAGCCGTACCAGTCAGTGGTAATA- M 

-gtgacgcaggaaggcagccgtaccagtcagtggtaata- 

-GTGACGCAGGAAGGCAGCCGTACCAGTCAGTGGTAATA- 
-GTGACGCAGGAAGGgAGCCGTACCgGTCAGTGGTAATA- 



Lei 
leprae 
M.gastri 
M. kansasii 
M. smegmatis 



1730 



1740 



1974 
1974 
2672 
2063 
1995 
1755 
1698 
4149 



1750 



1760 



~clrrr^^^^ M. avium 

-cgGGGG@AA@Cc[TlGTAGGG^^^^ M phlei 

-CTGG@GCAAGCCCGTAG3(^GAGCGATAGGCAAATCCGT M ^eprL 
-CTGGGGCAAGCcHgTAGGGAGAGCGATAGGCAAATCCG^ M'gas^ri 

-SGGgGgAAGCctjGTAGgjG^GATAGGgAAATCCGT M." smegmatL 



Figure 4H 
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1^20 1830 1840 

2051 CG-AATTCG6TGATCCTCTGC TGCCAAGAAAA6CCTCTn ' m 

M. leprae 




-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCT^ m'?^^^"^^- • 
422 8 CG-«ATTC..T.ATCCT@T.C^CCi»3XScS; H.'sX^I^L 




1970 



1980 



1990 



20O0 



2900 agggggHccgg^.^cgtg;^^S?t™^^^^ iTulTcTolls 

CCiACiTACCGTGAiG|c@CTTGCGG@GG@AGC M . ph le i 
CCGGAATAgCGTGAACACCCTTGCGGTGG^GC M.Sprae 

1934 AGGGGGHcCGGAATACCGTGAACACCCTTGCGGTrrrnrf- I!"?^^^'^^ ■ 



29 08 AGGGGG 
22 9 8 AGGGGgI 
22 31 AGGGGgI 
1910 



2010 



2020 



2030 



2040 



5?4P "l^^^^^p^ M. avium 

9ltt ?^^^^^K^^^g^^^AGTGHGfe^ M tuSercSosis 

22 71 G3G^GGllj^GCAGA@ACCAGTGHG^GCGACT-GTTTJ M.'feprae 

M. gastri 



197 4 GGGATTCGGfflCGCAGAAACCAGTG 
^425 GgGA§TgGG|T§GCAgAAACCAGTG, 



\GCGACTgGTTTA M.kansasii 
\GCGACT-GTTTA M.smegmatis 



Figure 41 
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2130 



2140 



2150 



2367 CCGTTAACCcfca!^-AAGG GTGAAGCGGAGAATTTnnr-nn 

AAGGGTGAar:;rf::r::7^^^7\7^r^mmT^,^««„ .. . ^^^--w. 



3 067 CCGTTAACCCG^ 

2457 CCGTTAACCcffiT 

2 39 0 cgGTTAACCCGA 
1910 



_AAGGGTGAAGCGGAGAATTTAAGCCC M . t ube rcu 1 o s i s 
p§GGGTGAAGCGGAGAATTTAAGCCC M.phlei 



■AAGGGTGAAGCGGAGAATTTAAGCCC M. leprae 

2094 CCGTTAACCCG^--AAGGGTGAAGCGGAGAATTTAAGCCC m'^Jh^!^' ■ 
4544 CCGTTAACCCgiTGlGGGTGAAGCGGAGA;.S™Sc M s^^gZHs 



2250 2260 2270 2280 

o4«? ":f^::r''^^''^^''^^^^™^™'^^CTCGGCGAA M. avium 

^J^^'^^^^T^g^^^TGTCTCAACCATAGACTCGGCGAA M.plra^uberc 
^S?? ™^°^^^^'=S™T^TCTCAACCATAGACTCGGCGAA M tuberculosis 
2577 GTAACGACTTCTCAACTGTCTCAACCATAGACTCGGCGAA M phlei 
2508 (^TAACGACTTcIiJcAACTGTCTCAACCATAGACTCGGCgSS M.'Sprie 

f^l^^ ^^^^^^T^'^^g^^CTGTCTCAACCATAGACTCGGCGAA MiKnsasii 
4663 GTA^.CGACTTcllJcAACTGTCTCAAcElATAGACTCGGCGAA M.smegmJ^is 



2370 



2380 



2390 



2400 



ITnl e^Z^^^^^^gTTTGTGTAGGATAGGTGGGAGACa fTTG^ M. avi nr. 
??n? ™^^^^^^^^^TGT^™G™GGTGGGAGACtS?7S^ M.paJatuberc 
2^Q7 ^SJ^^g™^^^^^^^^^^^^ M. tuberculosis 

liil ^i^^^S^^^^^™^G™GGATAGGTGGGAGACTG M.phlei 
2628 GTTCGGtIcggtTTGTGTAGGATAGGTGGGAGACtItGAA M. leprae 



1910 

2 3 32 gttcggtacggtttgtgtaggataggtgggagactIc 

4 7 82 GgTCGlTACGGTTTGTGTAGGATAGGTGGGAGACT^ 



M. gast ri 
TGAA M. kansasii 
TGAA M.smegmatis 



Figure 4J 
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2410 



2420 



2430 



2440 



2645 

393 

2645 

3345 

284 

2737 

2668 

1910 

2372 

4822 



.^CaCapACGCCAGTTtiSiaapGAGTCGTTGTT M. avium 

i3ACAGACGCCAGTTTGT@TGGAGTCGTTGTTGAAATACC M. int trace llul are 
GCACAGACGCCAGTTTGTGTGGAGTCGTTGTTGAAATACC M. paratuberc 



A C CTC GACGCCAGTT 
a|c CTCGACGCCAGTT 

gct|c]ggacgccagtt 

§C[rTgGACGC@AGTT^ 



G0gSggAGTCGTTGTTGAAATACC M-tuberculosis 
GGGgGGAGTCGTTGTTGAAATACC M-bOvis 
GGGTGGAGTCGTTGTTGAAATACC M,phlei 



gC CTCAlACGCCAGTTSGf 
Gc[lJcA]gACGCCAGTgTG[ 



GTGGAGTCGTTGTTGAAATACC M. leprae 

M - g as€ri 

GTGGAGTCGTTGTTGAAATACC M-kansasii 
GTGGAGTCGTTGTTGAAATACC M.smegmatis 



2685 

433 

2685 

3385 

324 

2777 

2708 

1910 

2412 

4862 



2450 



2460 



2470 



2480 



ACTCTGATCGTATTGGACACCTAACGTCGAAC dcT-TAf rC M. avium 

ACTCTGATCGTATTGGACACCTAACGTCGAACCCT-TATC M. int race llul are 

ACTCTGATCGTATTGGACACCTAACGTCGAACCCT-TATC M . paratube rc . 

ACTCTGATCGTATTGGjG]CA|l|CTAAcSTCGAACCCT|GA^ M, tuberculosis 

ACTCTGATCGTATTGGGCAflCTAACCTCGAACCCTGAATC M. bovis 

ACTCTGATCGTATTGGycbTCTAAC::TCG|ACC& M. ph lei 

ACTCTGATgCTATTcgACAyCTAACgTCGAACCgTy^^ M, leprae 

M.gastri 

ACTCTGATCGTATTGGACACCTAACGTCGAACCCTS^TC M. kansasii 

ACTCTGATCGTATTGG|c^CTi^c|TCG|ACC|TyrATC M. smegmatis 



2690 2700 2710 2720 

2924 ggtgtc0::tcaacggataaaaggtaccccggggataacSg M. avium 

2924 GGTGTCACTCAACGGATAAAAGGTACCCCGGGGATAAcHg M. paratuberc 
3 62 5 GGTGTCplCTCAACGGATAAAAGGTACCCCGGGGATAACyG 
3 017 GGTGTcbcTCAACGGATAAAAGGTACCCCGGGGATAAcUG 



M-tuberculosis 
M. phlei 



2948 GGTGTc|G|cTCAACGGATAAAAGGTACCCCGGGGATAACyG M. leprae 



1910 
2652 GGTGTcI 
5102 GGTGTC 



M.gastri 

CTCAACGGATAAAAGGTACCCCGGGGATAAcHg M. kansasii 
CTCAACGGATAAAAGGTACCCCGGGGATAAcyG M . smegmat i s 



2730 



2740 



2750 



2760 



2964 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. avium 
2964 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. paratuberc. 
3665 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. tuberculosis 
305 7 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. phlei 
2988 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. leprae 
^^^0 M.gastri 
2692 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. kansasii 
5142 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M.smegmatis 



Figure 4K 
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2770 



2780 



2790 



2800 



30 0 4 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M. avium 

3004 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M. par atube rc . 

3705 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M. tube rculo s i s 

3 097 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M.phlei 

3028 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGgAGCA M, leprae 
^^^^ M.gastri 

2732 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M.kansasii 

5182 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M.smegmatis 



3044 
3044 
3745 
3137 
3068 
1910 
2772 



2810 2820 2830 2840 

GGTCCCA7l£tGTTGGGCTGTTCGCCC-ATT*AAAGCGGCAC M. avium 
GGTCCCAA|g|ggTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M.paratuberc . 
GGTCCCAA3GGTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M . tube rculo S is 
GGTCCCAAGGGTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M.phlei 
GGTCCCAAgGGTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M. leprae 

M.gastri 

GGTCCCAAlGjGGTTGGGCTGTTCGCCC- ATTAAAGCGGCAC M.kansasii 



5222 GGTCCCAAjGjGGTTGGGCTGTTCGCCCgATTAAAGCGGCAC M.smegmatis 



3050 



3060 



3070 



3080 



32 8 3 CAAGATCAGGTTT- 

63 8 CAAGATCAGGTTT- 

328 3 CAAGATCAGGTTT- 

3 9 84 CAAGATCAGGTTT- 

5 7 0 CAAGATCAGGTTT- 

3 3 76 CAAGAgCAGG^TT- 

3307 CAA 
1910 

3 011 caagatcaggStt- 

5 4 62 CAAGAgcAGGgTT- 



-CTCACC dTTTTAGAE GGATAAGGCCC M. avium 
-CTCACCCTTTTAGAGGGATAAGGCCC M - int race 1 lul are 
-CTCACCCTTTTAGAGGGATAAGGCCC M. paratuberc . 



-CTCACCCACTT3GIGGGATAAGGCCC M . tube rculo 5 i s 
■CTCACCckcTTpGlgGGGATAAGGCCC M. bovis 
-CTCACCCTpTfiGlGAGGGATTUyGGCCC M.phlei 

M. leprae 
M. gast ri 

•CTCACCCraTTSG@GGGATAAGGCCC M. kansasii 
•CTCACCCTgf^GAGGGATAAGGCCC M, smegmatis 



3322 

677 

3322 

4023 

609 

3415 

3309 

1910 

3050 

5501 



CCCGC 
CCCGC 
CCCGC- 
CCCGC 
CCCGC 
CCCGC 



CCCGC- 
CCCGC- 



3090 3100 3110 3120 

-AGACCACGGC ^TTGATAGGCt AGACCTGGAAGCT M- avium 
-AGACCACGGG^TgGATAGGCCAGACCTGGAAGCT M. int race 1 lul are 
-AGaHcacgGGATTGtATAGGCCAGACCTGGAAGCT M. paratuberc . 
-AGAACACGGGfflTE^TAGGBcAGACCTGGAAGCT M. tube rculosi s 
-AGAyCACGGGgTCAlATAGGgCAGACCTGGAAGC^ M. bovi s 
-AGACCACGGGATgGATAGgCCAGACCTGgA@GC§ M- phlei 

M. leprae 
M. gast ri 

-AGAgcACGGGgTgGATAGGCCAGACCTGGAAGCT M. kansasii 
-AGACCACGGGATTGATAG@CCAGACCTGG7U\GC§ M. smegmatis 



Figure 4L 
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130 140 150 

10 7 GAGTAACACGTGGdlcAhTCTGCCCTP;cnnTTr-: 

5 9 gagtaacacgtgggcaatctgccctgcacttc- 

10 7 gagtaacacgtgggcaatct@ccctgcacttc- 

7 0 gagtaacacgtgggcaatctgccctgcacttc- 

7 0 gagtaacacgtcggSgIatctgccctgcacttc- 

2 09 gagtaacacgtggg tgIatctgccctgcacttc- 

120 GAGTAACACGTGGGlrjAATCTGCCCTGCACTTC^ 

69 GAGTAACACGTGGGCAATCTGCCCTGCACSac- 

7 0 GAGTAACACGTGGGCAATCTGCCCTGCAC?\CC- 

104 GAGTAACACGTGGG^iATCTGCCCTGCACyTC- 

64 GAGTAACACGTGGGOTATCTGCCCTGCACTTC- 



160 



■ GGG ATAA M 
■GGGATAA M, 
■GGGATAA M, 
•GGGATAA M. 
■GGGATAA M. 

■gggataa m. 
Jgggataa M. 

■GGGATAA M, 

■GGGATAA M. 

■GGGATAA M. 

GGGATAA M. 



. avium 

int race llul are 

paratuberc . 

scro fulaceum 

tuberculosis 

bovi s 

leprae 

kansasii 

gast ri 

gordonae 

marinum 



450 



460 



470 



480 



424 
376 
424 
387 
389 
528 
439 
386 
387 
420 
381 



AAACCTCTTTCACCATCGACGAAGGTCCGG dTTTTE rCGG M. avium 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTTTTCTCGG M. int race 1 lul are 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTTTTCTHgG M. paratuberc 
AAACCTCTTTCACCATCGACGAAGG^C |A---C| TT|fGT:lGG M- scro fulaceum 



AAACCTCTTTCACCATCGACGAAGGTCCGGGTTaTCTCGG M . tube rcu lo s i s 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTTdTCTCGG M . bovi s 
AAACCTCTTTCACCATCGACGAAGGTCgGGG^pTCTCGG M. leprae 
AAACCTCTTTCACCATCGACGAAGGTCCGGGT^TCTCGG M. kansasii 
AAACCTCTTTCACCATCGAGGAAGGTCCGGGTTyTCTCGG M. gast ri 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTTTTCTCGG M. gordonae 
AAACCTCTTTCACCATCGACGAAGGTgCGGGTTTTCTCGG M, marinum 



490 500 510 520 

^29 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M . tube rcu lo s i s 

5 68 ATTGACGGTAGGTGGAGPAGAAGCACCGGCCAACTACGTG M. bo vis 

4 64 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M, avium 

416 ATTGACGGTAGGTGGAGAAGAAGCAC CGGCCA ACTACGTG M. intracellulare 

4 64 ATTGACGGTAGGTGGAGAAGAAGCAC I [ ACTACGTG M . paratube rc . 

424 ^TTGACGGTAGGTGGAGAAGAAGCACCGGCCMCTACGTG M. scro fulaceum 

4 79 ATTGACGGTAGGTGGAGAAGTU^GCACCGGCCAACTACGTG M. leprae 

426 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M. kansasii 

42 7 ATTGACGGTAGGTGGAGMGAAGCACCGGCCAACTACGTG M.gastri 

4 60 ^TGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M. gordonae 

421 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M. marinum 



Figure 5A 
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1104 
1056 
1098 
1064 
1069 
1208 
1119 
1066 
1067 
1100 
1061 



1130 114 0 1150 1160 

TCT0Ai:GTTGCCAG(iQ222mi2^GGGGACi:QGTGAGAG M. avium 
TCTCATGTTGCCAGCGGGTAATGCCGGGGACTCGTGAGAG M . int r acellul are 
TCTCATGTTGCCAGCGGGTAATGCgGGGGACTCGTGAGAG M.paratuberc 
TCTCATGTTGCCAGCGGGTAATGCCGGGGACTCGTGAGAG M. sc ro f ulaceum 
TCTCATGTTGCCAGcS3gTAATG|gt|gGGGACTCGTGAGAG M. tuberculosis 
TCTCATGTTGCCAGC?VCGTAATG3TGGGGACTCGTGAGAG M.bovis 
TCTCATGTTGCCAGC^GTAATG^GGGGACTCGTGAGAG M. leprae 
TCTCATGTTGCCAGCGGGTAATGCCGGGGACTCGTGAGAG M. leans as ii 
TCTCATGTTGCCAGCGGGTAATGCCGGGGACTCGTGAGAG M.gastri 
TCTCATGTTGCCAGCGGGTAATGCCGGGGACTCGTGAGAG M. gordonae 
TCTCATGTTGCCAGC^GTAATgI^GGGGACTCGTGAGAG M.marinum 



1290 



1300 



1310 



1320 



1264 
1216 
1258 
1224 
1229 
1368 
1279 
1226 
1227 
1260 
1221 



CGAATc ic''TTTTPf \AGCCGGACTCAGTTCGGAT{g^p;ap;TrT M. avium 
CGAATCCTTTTAAAGCCGGgCTCAGTTCGGATTGGGGTCT M. int race llul are 
CGAATCCTTTTAAAGCCGGACTCAGTTCGGATTGGGGTCT M. paratuberc . 
CGAATCCTTTTAAAGCCGG[ljcTCAGTTCGGAT0GGGGTCT M. sc ro f u 1 aceum 
cgaatccttE^Iaaagccgg ICTCAGTTCGGATCGGGGTCT M . t ube rc Ul o s i s 
CGAATCCTT^^PAAGCCGGTCTCAGTTCGGATCGGGGTCT M. bovis 



CGAATCCTTTTAAAGCCGGICTCAGTTCGGATCGGGGTCT M. leprae 
CGAATCCTTTTAAAGCCGGTCTCAGTTCGGATCGGGGTCT M. kansasii 
CGAATCCTTTTAAAGCCGGTCTCAGTTCGGATCGGGGTCT M.gastri 
CGAATCCTTTTAAAGCCGGTCTCAGTTCGGATCGGGGTCT M. gordonae 
CGAATCCTTTgAAAGCCGG[ljcTCAGTTCGGATCGGGGTCT M.marinum 



1304 
1256 
1298 
1264 
1268 
1407 
1319 
1266 
1267 
1300 
1260 



1330 1340 1350 1360 

GCAACTCGACCCCEIrGAAGTCGGAGTCGCTAGTAATCGCA M. avium 
GCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCA M.intracellulare 
GCAACTgGACCC^TGAAGTCGGAGTCGCTAGTAATCGCA M.paratuberc. 
GCAACTCGACCCdGlTGAAGTCGGAGTCGCTAGTAATCGCA M- scrof ulaceum 
TGAAGTCGGAGTCGCTAGTAATCGCA M. tuberculosis 
TGAAGTCGGAGTCGCTAGTAATCGCA M . bo vi s 
TGAAGTCGGAGTCGCTAGTAATCGCA M- leprae 



GCAACTCGACCCcb 

GCAACTCGACCCC 

GCAACTCGACCCC 



GCAACTCGACCCC 
GCAACTCGACCCC^ 
GCAACTCGACCCC3 



GCAACTCGACCCC3TGAAGTCGGAGTCGCTAGTAATCGCA M. kansasii 



TGAAGTCGGAGTCGCTAGTAATCGCA M.gastri 
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Figure 5B 
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Figure 7 



